Efficient assay for evaluating human thrombopoiesis using NOD/SCID mice transplanted with cord blood CD34+ cells.
A suitable model for the preclinical study of human platelet production in vivo has not been available. NOD/SCID mice were characterized as representing an efficient engraftment model for human hematopoietic stem cells, which resulted in the production of human platelets. Here, we evaluated in vivo human thrombopoiesis and ex vivo human platelet functions in NOD/SCID mice transplanted with human cord blood (CB) CD34(+) cells. Human platelets and human CD45(+) cells appeared in peripheral blood of NOD/SCID mice from 4 wk after transplantation. Human platelets produced in these mice showed CD62P expression and the activation of GPIIb/IIIa on human platelets on stimulation with an agonist. PEG-rHuMGDF (0, 0.5 and 5 microg/kg/d s.c.) was injected for 14 d into mice that had been confirmed to produce human platelets stably. The number of human platelets increased about twofold at 0.5 microg/kg/d and about fivefold at 5 microg/kg/d after 14 d. Withdrawal of PEG-rHuMGDF administration caused the human platelet count to return to the pretreatment level. Further, re-administration of PEG-rHuMGDF induced a similar human thrombopoietic response as it did on initial administration. These results suggest that NOD/SCID mice engrafted with human CB CD34(+) cells will be useful for the study of human platelet production in vivo.